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[0 0 0 1 ] 

(IGBT) ^<D^-^^ :^^^tf^mi^'^Wx-(DT'^^4 y^±mi^ik^MW-^ 

[0 0 0 2] 

0 ^^°7-7"VsM;^^C^i/^°V- h 7>v^i5^^^^°'7-M0 S FET. IGBT (Insulated 
Gate Bipolar Transistor) ^i)^^ i) , ^<7)d*.IGBT{i. M&mMK X ^M^W}<D^m 

[0 0 0 3 ] 

HSfi. t^5fe<7) I GBT(7)-tv^-;v«^^^-rifMlltr^^o ^^OIGBT^i^^^ 
-;H 0 0 f^i&fP 1 0 1 t F V 1 0 2 ^'W^f^^*^*^^ 1 0 3 ^f^SPi" 

^SfeMl 0 4 ^|i;i-rv^^o Wi^Ml 0 4 fi. f-^Iiigl^l O 1 t^^~ KV 0 2(D 

1 0 3 ammr- v m^^^ -m-^ yyyvT.^ ( i g b t) 

[0 0 0 4] 

f^mtii 0 1 j±, (nm) ^s#^<7)i^^g^ji 1 0 e t^^^TfRtcfia-r^^ 

1 smM (N+ M) ^2»#(^yt-7 7 Til 1 0 7 ^1 ^mii^##o]^«;i 1 0 6 <75 

±M\z.l^^m.%f^fz^2mmM (PM) ^S#o^-;;^Ji 1 0 8 ^2#mM#2i#iO^ 
1 0 80Jit|5tC?^^$tL.7t:^ iSmM (NM) ^2»#:<7)a^ 5 1 0 9 i . ^ 

5 V \ 0 9 ic^Bife^tL^ai^ -J 9MM \ lot. ^2^^M-¥-S#o^-y?>;i 1 0 

^(D^^^-^ivmM}L\-^mm^\ 1 1 -e«L-c?f^^$nfc<>"- hmM 1 1 2:a^^^^). ^ 

1 ^miy^^#:co^^'>y7 ril 1 0 7 <7)TMtc{i, H 2 SHia (P"^M) #^#(7)=/^^^^ 
ii 1 1 3 3 l^i^ 1 1 3 a l^iJ^ iJ'Wfe 1 1 4 >5^~^M$^^■CV^;S.o 

[0 0 0 5] 

t/c. KV ^^^"f|5 1 0 2 {±. NM#2i#:Ji 1 0 %(D±M\^%2mMM (PM) 
1 1 ^ifil^^^fL^ -?-c7)_tt|5tc S i O2 1 1 6 ^^'^6^^ tLTV^^o t^^. 

1 1 7 hmM5I^IIIL^|tr^<2.o 
[0 0 0 6] 

f^SijtU 0 1 ^::^r- KV >'irf|5 1 0 2 0±-e. o:.^ v ^mMl 1 OO— ^c^Jih^^M 

1 1 6(7>±i'f±. >; -^m»tijo7ti6tc, ifi«i 1 e^^^^s i 02 ^^^siiitBLtr^ 

[0 0 0 7] 

#^S#:*^1 0 3 =^«fiKi-^^^'»:}±. ->ij3> (Si) :$-^^>5> -i- 5 iS^ 1 1 
0 {i. r;v^ --^A vij rj> (AlSi) :d^^^l9. ^Vir ^mMl 1 4 (A g) ^ 
^ (Au) 'ti-^hij::i>^m 1 1 4 a (N i ) ij^htsi^^m 1 1 4 btrf^^^tL, 

aVri^iJ^m^l 1 4 tMl 0 Sti^ffl 1 1 9-e^^$tLTi3l9. ^ 5 >7 iJ^MMl 1 0 
^«T;v5 1 2 0-c@5m$tL-cv>;i,o t/c. ScMl0 4{iT;v 
^--^A^M^-ej^^^tL^&o 0 5 tiiJcMl 0 4 ic^EB 1 2 1 1?^-^:^ tLTv>^ 

o 

[0 0 0 8] 

5^^-;V2 0 0«. ^m%2 QlhiJ- ViJ'-^2 0 2 ^^X-Tt^^^:*^ 2 0 3=^}^ 
*p-rs^fe«^^K2 0 4 ^#x.Tv^;&o ®:«^^I2 0 4{i, \'^'m%2 Q FV >iJ^^S|5 2 0 

2(D^tUZ.WOi^hfLfzmm.^ij-ht£^mU2 0 Stc^^^ttrv^^o ^S#*T-2 0 3}± 
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[0 0 0 9] 

0 1 li. miMMM (NM) ^S#c01%«ji 2 0 6 t -ecDTSPtcfiS-T ^ » 

1 mum (N+ a) 2 o 7 1 . mi ^'mm^Mi^(Dm&^m 2 0 e (D±mKj^ 

^•^fifzm2mnm (P+) C0i)i2*#:jl2 0 S ^i. 0 2«MO^S#ii2 0 Sl-^^lfe^ 
:^ V - Vrnm 2 0 9 mi *mMO^^#:;i 2 0 7 iz^n ^ ^^7t T ^ - K«« 2 1 
0 ^ ^ ^ o 
[0 0 10] 

mi^m2 1 i-^mm^fi. ^<d±ui<zs i 02 ^c^$fe,it#:2 1 2^^'^ta$^^Tv^So 

- KBM 2 0 9 O— fl50± t S i O 2 e> ^ 2 1 2 <7)± (i, U - ^ mstEWtUO 
/v:i6 tc. S i O 2 § tB L ^ ^ >^ J; ^ U ^ $ K#co/^° v^- v a 2 1 3 

[0011] 

2 0 3 ^mj^i-^^Mmt. V V n > (Si) -e^ 19 . V - Kmtl 209 
{±. t;v5 3 > (A 1 s i ) ^t;v5 A/^iS^ ^Ji^y^^y (a 1 

/T i N i /T i ) •^*) 19. ry- KmM2 1 0 (A g) (Au) ^O^S 2 1 

0 a t - ;v (N i ) 2 10b^^^'fc!9> T^ - FmM 2 10^ 2 0 5 Ji 

2 1 4 -e^-^^ ;?^-^^5 19 ^ * V - KfS^M 2 0 9 ^ t± T ;v 5 - ^ 7 ^ ^ 

2 1 5 -eSBia^^jxTv^^o t/c. i^Cl|fc;1£2 0 4 (±T;i-5 A^i|Bl#-e?^^$tL^o 
2 0 5 {±S^i^^S2 0 4 t'^Ba 2 1 6 ^ iVX ^ o 

[0 0 12] 

i:J^f,7^°7-T■v^M;^^, mSi*:Mc7?-i' >/^^-^#t'fflv^;i,J#^, mWT^^T (A) 
[0 0 13] 

{S\ #l^«i -#it:5:K3#M) o 

[0 0 14] 

. ±.tmmm<D^mMmt^mm,nmmiizx<^xm^vx\^^:ho 

[0 0 15] 

#ti^:fcm2-eii. ^(Dr'm:^m^m±iizmm-^tixm4$^\HKi\m 

^ /N- 7 - ^ - ;v T . ±|B^ ^° 7 - <D±M ±IBiScMii t 

^(oiM:^'^^^ ±mmmmzm-r^ x^iz l/^o 

[0016] 
[0 0 17] 
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[0 0 18] 

;g) fc'(75 ^ H o -C o 

[0 0 191 

tfz. ^(om^. ^mr-$):h:^Yyyf(Dmmmmm^. (s i) t^^yi^ 

^-i/B (J^°V -f ^ K\ S i N, S i 0, S i ON, P S G (phosphorous Silicate 
Glass),Si02, NSG (Nondoped Silicate Glass) ^) tfz^t. ^yV =iy&U<Dm 

[0 0 2 0] 

I#fp::$:St U #M 2000-12439 8^<km. 

mwxm 2 ] #rj 2 0 0 0 - 1 5 6 4 3 9 ^^m. 
mwxms] #§s 2002-33445 

[0 0 2 1 ] 

;v t x-Wi^Mni!}^±^n l-M^ i6 C i. -fe ;v^aoppi® =Jr^sm-r * r 1 ^ ^ o 

[0 0 2 2 ] 

T t ;V'^:^7&^'^ C t:: < v^4^^#:^g o * v ^ - ^ ^ ^ ^ S o 

mm^m^-r^hfzifxD^m] 

[ 0 0 2 3 ] 
[0 0 2 4] 

;i(7)jifi5^c5f^^$tL/i^ismsoji5 •^iJ'fiit^:. y ^mm^^m^ii^^^ y^ 
mmt. m2mMm<D^~^mizm^Lxmm^fifzr~ hm.mt. y 

. -b;^fI^^co±fI5^'ii:e)^^^^*v^/^°>;' ->^- V 3 ^ 1 mMM(D^^ y y r m<^T'm 

[0 0 2 5] 
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[0 0 2 6 ] 

iST * P:* C i t ^Wfg ^ ^ o 
[0 0 2 7l 
10 0 2 8] 

Mm-e^^o ico^MM^-^-ti^S-fr^et h9:^v;^i5' ( 

IGBT) =^fflV^TV^;|,o I GBT^v?^-;H Oti. f^illfl51 1 t*'- KWiJ^fPl 2 
=Srffix./;#S#:*^^l 3 =^<%-^-r^®cMl 4, 1 5^li;t-Cv^^o 
[0 0 2 91 

14, 1 5 1 1 t if - K V > 1 2 cOTflStCf^lt ^ fifzm.»^i)^ h 

tj: ^ 3 4 ti®^ L TtTfPifcM 1 4 i; , 1 1 (7)±tl5c7) 5 v ^MM^ 6 t . ^ 

m 1 7 1 8 t®«^iJ 1 9 ^^^LT^-^L. ;?r- K V y \ 2 (0±M\z.nm.^f^fz 

^s?.;;~>^_,>3 ^^1^2 0 }imm.2 1 ^^tt-C«^L^V^.±§|5mM h^^;'^") 15 

ii-h'^h. #si 7 fc^si >y rj^mMi 6 ^^*^iji ^(Dmm^m^^h^ . ± 

m \ 8{±il (Ag) . ^ (Au) m-Qh^. \ 7{i"-7^;^ (N i) . 

(N i/T i) ^^'*;2.o \ 9{i^H^^m'I4«#-t?^;£.o 

-~>3>m2oti. ^i^°i;^^F. m.vc'r^m (siN) . m-fb^^* (sio) . ms'fb 

-^r^^ (S iON) , m^^'yy^ (PSG) , # K-7°-^r^mi^5^^~9:^ (NSG) , Z^mY. 
(IGBT) ;e)^^>&^o 

[0 0 3 0] 

ftWl lii. ^l»mM (NM) #S#<7)^ffi® 2 2 t^f^Tfl^^Cfitt-r^lSl* 
mM (N+ M) 7 rJi 2 3 fc. ^1 #mM«#<^^*SM 2 2 <7)±f[5tcB 

^^ftfzw>2mmM (p+M) ^2»#<7)-<-^® 2 4 »2#mM^«#o^-^S2 

4<^±g|5tCf^^§tL/i^ l^mM (NH) ^##(^^5 >;'^mt2 5 Ji5>y^'KM2 
5 l:i^B!ll$tL7tJ^5 y i^^mSl 6fc, ^2 2»mM^S'f*co--<-;^ii 2 4 0^-r^>;V|ljt± 

7 r/i 2 3 OTMt^Ji. ^2#«M^*#^<7)3 Vi^ 2 8«^$tL, aix^i?'S2 8 
tcii. 1^ (A g) (Au) ^(7)^M2 9 b (N i ) m<D^m2 9 a5&-^5& 

[0 0 3 1 ] 

7^^- F^; >^-fPl 2(i. NM^«l*ii2 2(7)±gpi'^2^mS (PS) 

3 0 § ■?-<7)±.fM3s i 0 2 ^(Dm^ms im^m^fix^^^ho ttz. z 2\t^ 

mm 3 1 1?*^ S i O 2 ;6^^f!Ji:ffi Lt'*^>&v^ i 9 ^ ^ F^M-fb^^r^^ (SiN) 

> (s i o) . mmt^^n (s i on) #<7)/n°>7 v^-va >m2 o-eaM 

^a^o tfc. v^-V3 >m2 Oi±> ^Ml 1 <7)±S|Slit±;5-7J>-^^v>o 
[0 0 3 2] 

::.(D^m^^U^%^-f^^^^^t. ^!lx.(i\ (S i) -r^^^iiK ^ftKUh 

-r^'V (GaAs) ^ if (Tj-fb^i^^S'fr-^^ i V^o ^5 >y iJ^mfe 1 6 T;V5 

-e7Ai/i; 3> (A 1 S i) =iVi^^mS2 9 i:^^^3 4 {±#Ba 3 5tr^^§iL 

[0 0 3 3] 
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5 i-'^m.itr m.it'r m^t^ h^ji^ho 3 4 (i^H^ 3 7 i !9 fe^^ i 

4JitC^^$^x. 3lx^i5^mM2 9«#EB3 5#<^2»«'l±*tfl--e. »S3 4_t<:0^®?#^^ 

tfc. Ji§15m« (y^h^^;'-/) 1 5{±. *«3 4ti^Ba3 6 iCioT^^^ttrv^ 

S o 

[0 0 3 4] 

I GBT^v^-;n oi±. TtPJfcMi 4Tt?Si*^fS2»tt<7)^~-'; -^^tr J;oTH- 
I G B T*i^) 1 3 -t:-^^i-^i;;^Tf|5mM 1 4 t _hMM 1 5 ^^LTSStiL:g^^3fe 
SL-C^dtf^L. I GBTm^l ^-^^nn^Mo c:(7)«^;«$;?^^ I GET 

-t-:^~^-;n o-Tr{±. I GBT^T-1 3-e|&^-r;i.i;i(±. 3 Ix^ i5'm«2 9 ffiljco I G B T 

3TM55^?5^«3 4fcTSB*&:«t«l 4 =^^^^LTM=^^''^5^$^^*o -:^J^5^7i5' 
mM 1 6 wo I G B T*i^ 1 3 JiM-^{±. ±g|5mM 1 5 ;6^'®«^1J 1 9 ^^LT I G B T 

30^5 y ^mei 6 t'^^^tL. ^ ^(;^<7?_h»Ml 5 «^H3 6^^^i 19 

{^t LTfflv>P,tL. IGBim^l ^X-^^-t^m^±. I GBT^^l 3<7)J^5 i5^S« 
1 6«Ol GBT^^^l 3±M>&-'b^J>, mmni 9. JiMMI 5. M3 4*3J:t>'T 

[0 0 3 51 

i<7)j;^lC. I GBT«^1 3 -e|§^-t;2.«!ii±. I G B T 1 3 O^r. ^ ^7 ^ 1 6 HU. 
nV:J^i5^^«2 9 iiJOMffl>5^ "^^^^ly^fSSi"^ I G B T^i^^^ J; ^ 

I G B 1 3 CO 3 V 2 9 ifJ;6- O^m^tlMSSi-^ ^ <7) Jrb-^T. f^fs: 

Sg&^^^±itini-'&/cJ6M*rL«M-r^o ^ttt'J: 19 i gbt^v^-;h 0 (T^r^^ptM^s^^ 

|6]± L. I G B T*^ 1 3 (D^^m^l^-^i^^-t Z> i ^ ^ o t /i. ±f|5MM 15=^ 

^S-C«L/cfci6. I GBT«^1 6^>e><7?M^ti^/ftt-e>Sr<. IGBT^T-13 

[0 0 3 6] 

'^h\z. ^ cO±f|5ifeM 1 5 (i> P^?^ - F V y 1 2 ±f|50/^° i^^- -> a 2 0 2: 
(75^1-^112 Iy0^'*)l9> /^°^7>'^-i^3 ^^2 0 ii^'&LTV^^&V^O-e, 
7t t ^ cC»±g|5m«>;^K 1 5 (DWm h v^- V 3 2 0 . if- Y V > 1 2 <7)Sfe|i5g 
;5^^M>&oTV^-C^ 55/'- K'; y^'Ul 2(7)NMi^W)12 2 ^ P M^S^^ii 3 0. N+ M^^ 
■7 7 Til 2 3 . 3 ViJ' iJ'ii 2 8 :^)^'M$^x/ci/U 3 ^m^KliZ^.fBtJ-^^^^^ir. -^coi^V 

z&^T' i o tJt. /'?v^-e/3>K2 o:h^^^~ w y^'^^^Ufz^fK^^'D^^v's^^- 
[0 0 3 7] 

[0 0 3 8] 

;S)M5^4 4, 4 5 =g:'»x.-rv^;5,o 
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[0 0 3 9 ] 

4 4, 4 5 ii. fPtflS 4 1 i: F U > 4 2 c7)Tf|5 t^f^^t ^ tt/c ^ 
^;5.^«5 8 lC^^L/iTf|5tStM4 4 «f P 4 1 <7)±f|S<^ V - FSM4 6 ± 

J14 7 h^s4 8 tmMMi 9^^L-c®^L. >i5^'fi5 4 2 <D±mzmm-^f^fz 

p^^^j^^So #S4 7 fc^M4 8{i. 557 V- FmM4 6 i:^*^ij4 9 coffiP^M-C^ "9 > ^ 
M4 7 (±11 (A g) , ^ (A u) ^-eab (9. ^« 4 8 (±--^ (N i ) ^ ^^y/^v 

(N i/T i) #-t-2bSo S/t. mmMA 9t±. #H^smtt«J3i#-c-^^o 
^-v- 3 ^ms 0 }±sKv 5 F^ mit^^n (sin) . m<k^-r« (s i o) . ma^b 

^-T* (Si ON) . (PSG) . WY~-f^4mMif^^ (NSG) , zrMit 

(S i 02 ) ^;^-^5feoTV>-&o ^fc^ ^##^^4 3 ^- Yii^hta^o 

[0 0 4 0] 

ms (N+ a) (D^mitm 5 3 ^1 mm (nm) ^mi^f^Mwm 5 2 <d±.uk'm- 

^$tL/c^2Smiy (P+S) cO^S#:/i 5 4 . ^2SmMc0^2*{$Jl 5 4 tc^M^^T^ 
/i*V-F«a4 6t. ^ 1 2«mM<^^*#» 5 3 t;«a!fe$tL/c|I (Ag) (Au) 
#^^J15 5 b (N i ) ^(D^m SSajJ^^^^ry - F^M 5 5 ^>eix.-CV^ 

o 

[0 0 4 1 ] 

sf^. Ttf-- Fv >'^-"ti5 4 2 i±. i^m^Mi^m^ 2(D±m^m2mmM (fm) 

5 6 /^^'f^J^^tt. ^(D±m^S i O2 5 7:*^'J;t»^:JxTV^;&o FU > ^^'f IS 

4 2(D_htCf±. V -^m^miJ(7)/ci6t3, ,^^^5 7t?*;S. S i O2 ^O^PJitBLlc;^^* 

v^i ^ iz4^°v ^ Y^m.it'r^m (s i N) . fMb^^* (s i o) . mmt^^m (s 

iON) . mif^T. (PSG) . F-y^^mii;if9;^ (NSG) . ZLMit^^m (S 
iOa) v^- V 3 >II5 0 -e*M=^a^ o ^fz. <7 v^- v 3 5 0 

[0 0 4 2] 

:i(D^mt^m.-^%j^'^^^Mm±. m^^^. zyv^^^y (s i) tr*^;^^ ^t^tcpii^ 

-t^ij-^At* (GaAs) t^cD-fb^W^fr-e^^ iv^o *y-Fmfe4 6{±. T;V^ 

A V 1; 3 > (A 1 S i ) -C^* 19 . T y - FmM 5 5 2i« 5 8 ii^B 5 9a -C^-g-^ 
[ 0 0 4 3 ] 

5 - P7A^/6-^5^;?,o 8 tt^^ffl^t'J: ^Tm^U4: 4±\,zm^^fi. T^- Fm 

fe5 5«#Ba5 9 a^(7)2»mi4#»-c\ 5 8 ±O^M^^M(cm^fi^tce^$ # 
*#*^4 3 {±^^K5 8 >^^r^LTT»«4 4±izmm-^fi^o tfz^ ±^ik^U 
Yyyy°) 4 5 */|=K5 8 tc^ffl 5 9b J: o T^-^^ n.TV^;& o 
[0 0 4 4] 

:^ - F^ ^ - ;l/ 4 0 {±> TfPiScM 4 4 Tt?;iSl^fK*tt<^ iJ-' U J; o T H 

:t- F*^) 4 3 ■t^|§^-r^ii^TM«4 4 h±fl5®:M4 5 ^i^hLTraf^^r 
-r^- F^>^^->'V4 0-e{i. iJ^-f F#^4 3-e|R&^f Ty-F«®5 5ffi!l 

(D^^^- vm^4: 3Tm-^-h&U5 8 tTSi5:feM4 4 ^^Lxmrnm^i^^M^ti^^ o 

-UiJV- F«*S4 6llIjO^M:t- F*^4 3±ffi-ef±. ±f|5M^4 5 4 9 ^ 

^LTi5^M:t- F*^4 3o:*y- Fm^4 6 (C^-^^tL, $ ^> i o±§|5iS:M4 5(± 
^Ba5 9 b#i::J: 8 ic^^^g ttTv^^o ±MM4 5 «iffM«<^:^§ 'fe^'K^^ 
-e^-g,fzi6. ^f5#]^t LTffiV^^tL. F«^4 3-r^^i-^it{±. 

*^4 30*y- F«®4 eflJco^M^- F*^4 3±M75-ep^>> ®^SiJ 4 9. 
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[0 0 4 5] 

<7) <£ -9 - Vm=?- 4 3 (Dry ~ VmU 5 5 jfj;^- h (D ^m^.^^i^M-T ^ i> (D 

[0 0 4 6] 

^hK^ i (7)±f|5;!feM 4 5 ti. F U ^ 4 2 ±f|5C0/^° v-^- v a >M 5 0 t 

i i <D±.Ut[.^Wi 4 5 <D05i t -7 v^- 3 5 0 . if - F V > 4 2 (DWiW'M 
^^'M>&o-CV^T % if- FV ^^'■'fM 2 (D-^m.'M^MKm 5 2 ^PM^*#^il 5 6 . N"^ M# 

, /N°v^-V3 >II5 0/5^^^'- FV >^^'tl5±g|5/fttt^*'2><7)-t?i;jL-;vfL}c i ^ij-^>^pfg 
[0 0 4 7] 

(IGBT) ^i^M^- F^:tLTV^^o -?-L-r, I G B T*^ (4||1 O^Jfe 

^^-F*^(4. ^2 o||Wat?mH^Lf^^>oi:|wi;mT-ab^OT^ HIS T'^Lf^^>oi: 
iwi« o f^-^ ^ # L r o *^«dt o M ^ M H&f ^ o 

[0 0 4 8] 

mm^mm-r^t^ ^##:^S^v^-;V6 0t4. (I GBT*^) 1 3 t 

^m^m^ F*^) 4 3 =^<^4Pi-^ifeM6 1.6 2 =^#x.Tv^;i,o 6 

1 . 6 2 ^mi^m^^ 13,43 (Drmznifhfifzrmmmme i i:. 1 1 , 

4 1 <D±U<Dmm 16,46 tm^L. if - FU >'^'fn 2 , 42 0±fI5tCJt^$'tL7l::/N° 
y V'-^-va >m2 0, 5 0 ii(4^^L^V^±g|5i{!:M6 2 T V^-g. „ 
[0 0 4 9] 

#*#^M"=e^^i-;v6 Ott. TMM6 iT-ei«itf5SttOi5^i;-y!.^ic i-o-ct 

*^i 3 tr-^ :t- vm^4 3x^^ir^m^T^mmm6 1 t±^mmue 2^ifrLx 

tkm^liZi^rnVXikmL. CtiKX^ l GBT^^I 3 tV-(^- Vm^4 3^!}^i^m^i^ 
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